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^^TmShod for enzymatically assaying Amadori compounds in biological components or foods, which comprises measuring the 
saccharifiSrrate of a^aTple, determining the amount of fhictosylamine, or measuring the concentration of sacchanfied matters. 
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Zmm-fZtt [Chromatogr.Sci. 10:659(1979)] , 

@tt«-^i6^*5A^ffl^2)^ [Clin. Chen. 28:2088-2094(1982)] > S 
[Clin. Cheo. 26: 1598-1602(1980)] > tt0-lit<*Klfc*f'Jffl-*- 5*" 
& [J J CLA 18: 620(1993). «H -ai 16: 33-37(1993)]. 7** h 
ViXDrntfEfc [Clin. Chim. Acta 127: 87-95 (1982)]. ?t^';Ut'7- 
;USf^ffll^TK'(tafeitfeS*-r^^^[Clin.ChiB.Acta 112: 197-204 (19 
81)Jtt<i:*<*QS>*Vt^*^ ^-TUfejESt 

ifi^ **©WT*4*tt(M* tiBtt £©#£&) KgB 

#&¥6-65300-*t£Sl. #&a¥2-195900^£?8. #M¥3-155780^&*. 
4*BB3P4-4874^&«U tfBfl¥5-192193-*£*L W»¥6-46846-*&*)o $ 

M¥2-195899^£*> WW!¥2-195900-54**U ftW¥5-l92193^£«(EP 
0 526 150 A). ftB8¥6-46846*t£*l (EP 0 576 838 A) ) 0 

R'-CO-CHj-NH-R 2 + 0 2 + H,0- 
ri-CO-CHO + R 2 -NH 2 + H 2 0 2 
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MS^ST) 

1. :7;U* h -WU7 $ /St+i'y-fe' : 3 U -T U 7 A ( Coryneb 
acterium ) M (#£¥5-33997-f £$EL <&&¥6-6530CH^S8K 7^ 

( Aspergillus ) (#&a¥3-155780^£3Do 

2. h Z^??*) *>—' b* : * >'7^JR ( Candida ) (#5331 

6-46846-^^) o 

3. h WU7 i : ^-S"J 7 A® ( Penicillium ) 

(4#&3¥4-4874-?£$l)o 

7* l/^--7AlXlif^^^t^S 0&M¥5-192193^&«) 
5. 7;U*;M ->'^--tr : J .Biol.Chem.239g. * 3790-3796S (196 

4^) ietj©^^Tiaa!io 

h->&tf7/U? MM >*<fe5 8 «Hfc7;U7*i V 
>H»CD cfitlcr/V^-^^^UT^flJc^ii* [J- Biol. Chem. 26 
1:13542-13545(1986)3 . »ft'v**'o tf:/tt. ^/Qt'^«ON^ 

>lifc$OU3-**<*S£LTl** [J. Biol. Chem. 254:3892-3 
898(1979)] o «oT«R*©»«^**»<t* ^ 

fc 0 U*>U. 4*&¥5-33997*&«Rtf*&¥6-65300-*&«IE*©2ri£T 
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SfHk * >'< * * jEH irattE-T * £ JST- £ tt-i 4SM¥6-46846#&f8 
J. Biol. Chen. 239*. IS 3790-3796^ (196450 K«©l***ffl^*1* 

£ 7 ;U ? h > /U T 5 — y 0> & ^ °I *C £ o 

K^aa^o^jiwiias-rs^ttowi*^^^^ 

7vK'j^> ftK«Hk* >/<**riE«i::#«r-r*fc 
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77K'Jft^ tt**©«4k*©ai£* h-> 

T*>. t**£ffl^fc»4k^©#)£l-«fc*7-7 K'J4k&«B©#*rli*rS"C* 

*f£? ^^fifcSfro^**©*^ ©*©it^-ca-r©T> 
* >/^#©£lk<J:li*&ll9#J:u iliHiflK&ifc^aMk, -Tttfc'SWR** 
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^*o«w^ 9 ttriw«ss*i**r©iMi <b * sink*****- * c t&-e 

BiJ£4>|o)B#Cfr?;:<t:#T#*o ZOZtlU 

1S2EUi> mtfc hilamT^r = yoi5t7t'J-7i. • * * •> * 

A • f. sp • ';-**fDFAOD©fpffl{lJ: $£fi£$n*:iaK<t7K£*i:© 
G P 1 F A 0 D ©fpffl II «fc $ *i/i&BNfc7k*« <*: £^ 
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#7Ell;U t hJtofST-'V^'i >tz>m<t&£7 k^^j^x • fi")^ • 

So 

S - 1 F 4S*©FAOD©fpMlC«fcO^$ti^iaK^7K*S<i:Or5€^ 

f . sp. • U ^&3fe© F A 0 D ©flsffl fc «k 0 £ nfciSSJ'ftTK^fi £ ©M 
% 1 1 Hii. tglt^^^'n t'>OSgt7 7x^l/^l/7 • t^L/^X • G 

4 1 3a*©FA0D©fFEK«k 9£^$n/;iggHt7k**<t©B8&£-5F 
mi 3 Sites fcfk'N^'a t">*<t^-'> »J 0 A • -\*>->twUAS- 3 
tr7 7T'*5. 

mi 4 0(1 t'>* (4 1 5 nm©K3tS) i:Wti^''J > 
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(OtMlM (7 2 7 nmORjfeK) (DWl^t. ^/n t>A 1 c<S£©B9 

SI 1 5 014* ^^of>A 1 cHi^-i/iJ-5A • t>->^;HS- 
3 4 1 3 4*©F AODCftfflCJ: 9£jdi$n*:iaBHt7R£S<h©SgGfc£ 

tfcSti*:. ^-i/ »J «7A • fv^MS- 3 4 1 3&*£>F AODOtt 

SB17EU4. 7 h >;b»J HMitifcx 7-y-y^A- 

t+i/^^t/AS- 1 F 4 &&<DF AO DQftmiZ tltli&mt 

mnomimmzrtm-t burnt u-c. 7^? b^Tsys**^ 

-*-XI4^^^i/r--t?mS^ ; £-Wr^Mliilw«k^$T«?Jw^-,Tfe#^ 
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^e/^&Kffii^n^F AODIi> 7A<7 h WW 7 ^ yS^+zy- 
-tf££fi6£*i"f* 538^:7 ;U 7 h->*'J 7>&tf/Xte7yl/7 hwuN" 

I chJIJ: t^T't^o 9^S<t IT, 7tfU V Ai(F 

usarium ) > ^U^JR ( Gibberella ) > ^<.=. •> «J «? AJR ( Penicilliua ) . 
7 ;l/i7 'J 7JS ( Amillaria ) x * -'L'^ U *"^-f -fe 7lg (Caldarionyces). 
•h'J-T^M (Canoderna) „ T 7.^;U4^U7xJ5 ( Aspergillus ) ttifflJR 

■rzmzmfz^t&T'ZZo mttmiza^ 7if »; ?a • **->7*;ua 

S-1F4 ( Fusarium oxysporum S - 1 F 4 ) (Ktti^ < lirfj3ClT§ 
1TB 3^©5HSft**X«a«SK^#X^X*a«WI£»i (CFERM BP-5010 
©T-CSFit$ftT^*a§i3?FeB : 1994^2^ 24B :fflgg^!t^©f£W B : 19 
95$E2£22B). 7if 'J«5A- **->*j|«;UA • f . sp. >J— (IFO NO. 5880) (F 
usarium oxysporum f. sp. linik 7 if U A • X^UA • f. sp. /< 

7 7 7. (IFO NO. 4468)( Fusarium oxysporum f. sp. batatas K "7 if D ^ A • 
^• + ->X^;UA • f. sp. — ^7 A(IF0 NO. 4471) ( Fusarium oxysporum f. sp. 
niveum ), 7 if V 0 A • sJ" * •> * «H A> A • f . sp. 7 7 > U — ^i*(IF0 NO. 63 
84)( Fusariua oxysporum f. sp. cucuaerinum k 7 if U f? A • "7 7:f<;U 
A • f. sp. ./ o >-7 s ^-i(IF0 NO. 7706)( Fusarium oxysporum f. sp. melonge 
nae), 7 If 'J A • ?r * -> 7. # ;U A • f. sp. T f(IF0 NO. 9964) ( Fusarium 
oxysporum f. sp. apii)> 7 if V V A • **>7*;UA • f . sp. t'-(IF0 NO. 
9971)( Fusarium oxysporum f. sp. pini )S.E/7 if l> A • * 4- ■> 7 * ;U A • 
f. sp. 7 -5^' U i(IF0 NO. 31180)( Fusarium oxysporum f. sp. fragariae ) ; 

♦ 7 -7 7 a -< (IFO NO. 6356, 6605) ( Gibberella fujikuroi ) : 
•>|J^A • ir>->^wl/AS-3413( Penicillium janthinellum S-3413) 
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£-S| : FERM BP-5475.05iS?ftB :1995#3^28B ;IR«K^©»fB :1996 
^3E14B)> ^— '>W1* - * yi/4wUA(IF0 NO. 4651, 6581. 7905) (Peni 
cilliug ianthinellunQ , ^Ufi- 'J * ^<IFO NO. 5748) (Pe 

nic illium oxa licum ), ^-->'J^i» • ?MIF0 NO. 4639) (Penicil 

lira javanicua.). U * A • * >J V Y 5 MIFO NO. 4897) (Penicilli 

ud chrysogenum). *i3/'J*A • ->7**A(IFO NO. 5337)(PenicilliuHi 
cyaneua ) ; 7^^;^^^ •fl/QX (IFO 6365) ( Aspergillus terre 
us) > 7X^^ • xl^XGP-l (§Fe«K : ±l£tt^T«>iiffiSm^ 
X***R£*X*X»tt*»*»i : S^i^ : FERM BP-5684 ;DK*ff6 B : 
1996^5^31B;HIB*R^O»«B:1996^9^30B) (Aspergillus terr 
eus CP-1) s 7 ? > s<.jl>3rJl'Z. • *»J1f (IFO 4242)( Aspergillus oryzae) > 
7*"OU¥;l/* • sTUlf (IFO 5710) ( Aspergillus oryzae ) * 
C <i: a<T' # £ *V wn£KPg£S*Lttt N o 

N . -z-«jy>0.01-201i«i**»*^ 100-150T 

mst,*T3~6 0»HM— i/-r*ars*ifctK**n5. 

lit*. 4il 0 0 0mlO*»*C^3-^2 0 0 g, N- -Z-U* 
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✓ >&t5/XliFZL^^ilb (£TF> F Z Lt&f&bfo'f 2>) It. _ttg© 
■fi&T''&*>frtz7JHr h >Jl>*) v>£tf/X(3F ZL£iI?5?<Di§itS.::&;&D 
-r-5*>x M*-IU ^3-^0.0 1-5 0Il%s 'J v 5 >RU7XliN 9 — 
Z- »; i>>0. 0 1-2 Oli^s K 2 HP0 4 0. lttX. N a H 2 P 0 4 
0. MgS0 4 • 7H 2 0 0.0 5fi*%> C a C 1 2 - 2H 2 0 

o. o liixayBfi+^o. 2**K*£frr*»£» (#£L< 

(ipH5. 6-6.0) *100~150°Cl-fci>T3~6 0#!BW-- 
U - ^ftit 5 Z t iz «fc o T» £ w i *<T' £ 5 o 

Iwffl Otitis F A O DI2> 7 * h •> ^ >; tf/XliF 

OWiLT, ±E©^£T»£nfcFZL*J*— ©S#iK<fcU ftjftjRi 
l>t^3-^^ffl^5FZL^ (1. O^A^-*. 0. 5%FZL. 
0.1%K 2 HPO 4 , 0.1%NaH 2 PO,s 0. 0 5 %M g S 0 4 • 7 H 2 

ck o.oi«caci 2 - 2H 2 o&tfo. oi%£? i >m&m 

ZztfrT'ZZo U**tttt* 0 0 0ml4»nr^3-^ 

20g (2%). FZL lOg (1*0. K 2 HPO < 1.0g (0.1«>, 
NaH 2 PO 4 1.0g (0.1%) . MgSO, - 7H 2 0 0.5g (0.0 
5%) . CaClr2H,0 O.lg (0.01%) &£>'BISi*X2. 0 
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g (0. 2%) £^W-rSi&*tfe (pH5. 6-6. 0) T'*5, FZL^itfe 

<*x mTs<DigmzF~z Lzmtia-rz^ rji^-xtw -z-yy>t 

XliF Z L©#£{C«fc oTtSfe^SLTfc 0. F Z L»«ft»ttXttGL 
(^'J K»; ^ >&^/X(4^*y y-x y KN" -Z - U i>» 

HI* 4. 0-8. 0©fSfflT-£»K i?2 L < tf 5 . 5~ 6 . 0T'fc5 e 

^*<-=»s cn£©&f*<2*n*-n©K©tt«i::foDTii5:£SB^$n* t>© 
*jew^iti-ffli ^nsFAOD ©B&rSttt*. ns © 

1M h 7.-lSBe«»tt (pH8.5) H»»U Dyno-HillC.*: r> Tffi# 
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/:FAODiiv 77Kuft^©»$ x ftizn&mv>&m<!>tz)t>o>mi* 

i* * o *v w a<#ft-r ^ # sffftttM® k ft i; *> * e 
jaTic^Rw^fticffli^ n f a- o d © * »«b i: r * . 

*3gBJ373&i::ffli^*i3 FAODIi7/^ h >/UV >? ^RCF/XfiF Z 
FAODIi, ^-/Uu-^i U ^>&tf/XteN' — Z — 'J -^>^.it| l7 j- 
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*fgBS:£j£i::SH>£*t<£> F AODli, it: 

R'-CO-CHj-NH-R 2 + 0 2 + H 2 0 — 
R'-CO-CHO + R 2 -NH 2 + H*0 2 

T^*n*E*6Kfctf ±E©Kfc3tK*?t*T* R' 

*<-OH* - (CHz) n-Xii- CCH (OH) ] .-CH,OH <3S*. 
n{10-6©S») R 3 i<-CHR 3 - [CONHR 3 ] .COOH 

R'ttfl-Ti-ZMIiSI, mlil-4 8 0OS»^rS-T) T* 

*y 7* /< -5 ¥ > ti £r*£*&3 n*7 ^ j & om&& 
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* i : tf&sn-r 

* 2 : N'-Vfrt h->;u-N'-Z- 'J it's 

* 3 : N'-*7;U? h >;U-N 4 - Z- If > 
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* 1 : tfctiiSft-r 

* 2 : h •> to*tMft7 to? i > 

* 3 : h WUfc hl&lrtfT^y$ > 

c © c t utt f a o d tm<i7A,? i xom&zGm V$> SCt^lt 

s p. • 'J — . 7 to 7* ' tXj'OTs - GP 1 SC/^— > >J 0 A • t 
>y^/UAS- 3 4 1 3E&f0F AODti. H->;W<U >{Zj^LT 

*>WfflT£>£c: <h£^ Ltl>5o $ ^>i:*Mfti:ffl^bti5FAOD 

3. Aions 

(1) &&?Zi&mtikX&Uc&i£tzJ:t)m7£-tzy3r£ 0 

1 0 OmM FZ L^ftlifc<^Dfc££tt^FZ L£3l®7kT'7§*?-r 
-SwillioTSSSSIU^o 4 5bM 4 - 7 $ J 7 fcf 'J 6 0^-7 
h/m 1 i/^—tfig*^ &.tf6 OmM 7 * / 

100// It, 0.1M hUx-«»g»« (pH8. 0) lm U Rtf 
»«M5 0m 1 *K£U £*£j*StKT'3. 0ml £T3o 3 0 °C"C* 
2#rB"H > + a^<- h Ufcft, 1 0 OmM F ZL*§fc5 0 // 1 £8&iOU. 
5 0 5nmi:isl75!Smg^i:ISL/: 0 >k&-tZ>*cJ 

(5. 1 6 x 1 O'M-'cd-') l^BBlc^fiJtf SiSlft^TK 

?o*;l/£Wti}U Z©a^^»^Stt*& <>--y h:U) <t 
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-r* 0 

(2) »*£JSKJ:58£gaiR*fiiJ3£-r£;5jfc 

O-lM h ( P H8. 0) lm 1 tM«[5 0/i 1 £8 

oU s£§7KT'£*£3. Orn 1 £ U ^^if-X1d:©SE*«S© 
■tr/HrAttSo 3 0tf»}fU <kfflj**¥»fl: UfcBU 5 0m 

M FZL 100^1 »U »*©JR*85»ltTiS«WCgtlWL. *7J 

±ie©r<t< > FAODIi, 77 Kytt£fcfDWttl=*rffi-C*<K ft, 

FAOD©»*S&liTSE©Efo{rgoUxTa(IS3tt3 0 
R'-CO-CHj-NH-R ! + 0 2 + H 2 0 - . 
R'-CO-CHO + R 2 -NH 2 + H 2 0 2 
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*}g^o»<ffi*"Cl*x TE^i^OTv KU*t£*5©iM£fc*ffl^ 

So 

(1) RJt5&Ji«J©*KS^-<^^ 

F AOD©f*ffl!CJ:<K illMfc**Rtf$OI>3V Sift 
ft3fr*©»*Ktt* ^I£1*ffi#fJTSE*0©:S&. 

;Vt + .^_^ S T"C4-7 ^T^ft'J > (4 A A) . 3->^ 
;l/-2-^^/f77'j;>t K7 7> (MBTH)5©*7^5-i7x 

>-3-^t>ra^) -3.5-^ h*->T-U^ N-***- 
N _ ( 3 -^;^7ot» -3. 5-y>^7i'l> (MAPS) . 
N-i*;W-N- (2-kb*o + >>-3-XM7Dk» -3.5-5> 

*^7-'J> (MAOS) wienie x^**^--t?ws 
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N- *-/i>7 i > -4.4-fc'* 

^;l/T ^ «/ ) t'7i-A7 *>(DA64). 10 - 
7= J a /UK-*)- 3. 7-t'T. (-^fMU) 7i/f7^> (D 
A 6 7) v 

I*. t^^-'J >S> 4-t Kd + >7*-;^K n f-7;>, 

igK-ffcTk* ©SOS eta. t;u=j-;u (#k y ?y-;u) 

TTrt*5— t?*fffflSii\ 4«t5 7;uft K*"">^-RIB^ MBT 
ft Ffk Koyt-b'4*a**, NAD (NADH) ©S£fl:£*J5Et- 

fflnt 3 u> 0 fin^Ji. 7^d> h'j-s 3 y 

hU _ % K'J-^> S»#K*KD#tt-CiT ? w (h*<T'#*o 
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^eatt^-ci** 7iOt>^> *j'smm&*. 

(2) K5!5©^»*^S-^<^^ 

14. ±!5 3CD^ffiOSiJ^{litlL;T?T9o iB LBH \S F A 0 D*I2 1 y 
5 7-7 K'J 4t&* lw«k « . tt»*FAOD #KI6 L^-T ^ «» K»« 

— tr'XIV. yofT- feFXVII. T-DfT-tfXXL 'J^^'^ 
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y D f7-t' FAODgtt Uttiitt 
(U/al) (K) 

MJ 7" •> > 2.5 100 

ij v^;i/i> p^*-*"— &" 6.3 2 5 0 

T-of-ft-fA 5.0 2 0 0 

X7f 'J->> 5.7 2 3 0 

t^f7y> 4.2 170 

7'D7 L T--tfXIV 7.7 310 

■Jul-— M 5.8 2 3 0 

ynt- t£E 8.4 3 4 0 

^af w ^--b'K 3.1 12 0 

-^ a ^ T _ 4r -p 3.0 120 

;7a-r7--trN 4.4 180 

7o U-9 1 - 3.0 12 0 

/</>M> 5.0 2 0 0 

7'axT--tfA 5.9 2 4 0 

7ay-5i'>F 4.0 160 

l?V 0.8 2 3 2 

TW^f^-b'T 0.7 3 3 0 

7;;^7*ff-t'I 0.8 6 3 4 

7 = y^^^^--tfM 0.8 9 3 6 

7 E jn-f+y-'W. 0.5 4 2 2 
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g4S -%*^o t*> a i c ii^-rstos^?* 

(U/al) (K) 



i> KM ^of 7— b' 
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1 0 


2. 
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0. 


0 5 


1. 
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~X zi 7-7 — tf N 
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0 6 


1. 
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7"dt7- "tf A 
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0 6 


1. 
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±IEOiD<. *»M^fti:ffll^*i*FAODIi, *ft* IC« 
n-57/^ h>/u«J ^>KS^geteSt££W^*4>©T**c<ha^x 
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lta^T'SiJS^^?l»^> t'>@^(DgSiR*g^ > g&gig (60 

0~800nn) -CSiJS-rSC i*<T'§. ^^t5:il:«toT> f2C*4$>©^^ 

(DftmzZ 9£l£-f £i§&4t7K&£> '<^ + ->5 r — tfO??ST. DA 6 
4> DA 6 7. 4 A A/MAO S. 4 A A/M A P S tz if ©8rt:fgfe*\ 

■3t»i*.l=BJEi'fcLTt>J:l\> 0W*> t"-XizH^kLfc»**.^5 aji 
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3»#R*0©a*®*fc (2 8 0n>n©!R*ff. 75* 

^T^^iSlira^ UV-^'J-> CBCG) l/V 
_,W<-7^ (BCP) , ^oA7x;-^- CBPB) 

2- (4' -tKB + 'W 
-tr>7'/) SUSBE (HAB (C) A) ttW/ftXtffll^*^ * 

7iD> 'svmmmytzmmvztttet'^jL^xm 

FAODi, B»*07vK'JftW«Wtt* < FA 
***** t**4*©7^ K'J^OiS©/:*^^ 1 ^^ h*a«r 

£*>©T'£>£ 0 

sui*©faod©*^ *.ft»*r*?r5*£* ami- 
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100^-7 hXmU »«tttthU*-*i* (PH8. 0) *<»iU> 0 

±ieo«ij^MisiRu t ^'v Mi£<*«axiifts*©«nk* 

^l/, . 7 -J^ d -f (IFO NO. 6356) ( Gibberella fujikuroi ) & F 
ZL 0.5%. ^3-7 1.0%. 'J lMx 'J >K 

-th'J-?A 0. 1 %> fiStS?-?^*-^^ 0.0 5%. ^k*^>^A 
0.01%. 0. 2%££WL*:*gife(pH6. 0)1 0 Lli 

ML. y + -7r-^ >*-*Hll>TjISift2L/#. »r^S4 0 0 
rpm©&#T'2 8"C. 2 4 WIDft)t«i L,*o LT*J6^o 

g*#17 0g (fi**) 2mMODTT^\ 0.1M * 
(PH8. 5)1 Lll»»U Dyno-MilllCi »3®^l*5r5S^ 
L/Co 0.0 0 OrpmTl 5 

& (ftUBfetttiitt) «***IC4 0«tSftcni:5J:"5CfitE»r> 

?M&T.W3c£*-*->**0*- 1 2. 0 0 OrpoT'l 0 »M 

U 1 2.0 0 0rpmT-l 0 »IB*^II Lfc, ttIR* 2aM©D TT^ft 
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tt55 0iM HJ*-*Ka*tt(pH8. 5) <««*A) K*#U 
ttWtt A <r-C-Bfc3tfr Ufco a«f«B*««« A Wit Lfc D E A E - 
t7r***5ACMlfc. ««IAi:tjfe»Lfcll, 0-0. 5M© 

tt* J: 5 2 5Ktt*W««r«MWT¥«fl:UA:7* 

2 5-0Xtt»Oft««3E-C»ttlLfc. SttB»**»* 4 0HtMDKtt' 
-5 J: -3 i:il£*CttD U 40 KIW0«S**t?M* A T*MHt Wt 7* 

*«4J:5l=«**iiaU I 2.0 0 0rpm. 1 0'*H*<b5HI 

u »^n^a:»*o. iMosf«Ai:^L^. o. 1 

MWJOAmf^ 0. lM«««A-eWtUfc«r^U>u 
S-2 00^HS^7 h?77-(-i:ftU, is* 

7tU^.t*^^AS-lF4 (FERM BP-5010) (Fusariuc ox 
ysporun, S-1F4) *FZL 0.5%. /^"^ 10%, 'J 'J 
*i*0.1%. 'J >»-th'^^ 0. 196. WIT* 0.05%. *4t 

tt.OW. -f-xhx*^0.296***ir*»* (PH6. 0)1 
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totza m*&<D-U (2 0 0 g) €^ 2nM©DTT££fc\ 0.1M h 
'J*-ig»g*# (pH8. 5)1 LUMU Dyno-Millll J: Og*f*£ 
JKWU^o 5£»«£1 0. 0 OOrpmT-1 5#ira&*HKU If £n*:?££- 

tutxtt (M^iattaj*) <tL*:o e***i=4 OKi&ftirnc sj^cst 

87 A (J^T. SliStBS-r) Ztia*.. 12.00 OrpnT' 

1 0 fttfi&fo&n Ltz 0 '&t>titz±m\z 7 5 %muiztz * J; 9 KBfc££ttJ 
;U 8t#U 1 2. 0 0 OrpnT 1 0 #fi£}a/fc#*t Lfcc st&£2mMcDD 
TTmti 5 OdM h U *-i£Ifig3j« (P H 8. 5) (£IT> *g«r 
j£A£B&-f) K&*¥U ACT— Bfc£#rL£ 0 2#f#J£i£3jfc A II 

T¥«Hk L/fcD E AE--&7 r-tr^^^^^KS-tfco !i]&flTj& AKT& 

0-0. 5MOig^k^ U ^AE^SS^ET'jgiUb^o 
#*£H6x 5 5%*^ 7 5*5©iS3c:fttIil'#U SSiSt A JrT— BftSfff L 
fco jS#Hfclt-2 5%ISfD{r^'5«k 9 H863Sc*iJDx.^ 2 5 KtefOWse^fr 
&fj«AT'3mHkb*:7 * — h 3'<-;Wrt v acr* L*io HJR»» 
irrgfe^Lfe*. SSSSS2 5-0%l&fD©SI8^ET-?gtbL^o SttSi 

4 O^iSfOKtt* J^cKt^fc&iDU 4 OXttftSKSfc*^ 
MfcATSWfkLfcT^u- h3/<-^7Ai:Kil/fco 

'ttS#**«K 8 OStfteftitt* J: 9 K1R3c£8SiO U 12. OOOrp 

*©8*as-7§&£0. 1 Mig*k*7 y^A^wr*. 0. iM«®fa[A-c^« 

AT'Mono Q*5A*ffll^jaiti:'4: Afcffll^aHtrt 'J ? 

X.CD0-0. SMilJgzSff^gBiwi^Tg^) Ox 3 0-6 0^-7 h 
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Sjjfe^iJ3 7 "try AXteT^^-'UXjR&SfcCDF AOD©5iiit 
■71M) «7i* • *#*>^#^i* • f. sp. • 'J— (IFO N0.5880) ( Fusariun 
oxysporua f. sp. lini) XttT^^HOW* - f U-77GP1 (FERM BP- 
5684) ( Aspergillus terreus CPDfcF Z L 0.5 9*. ?Jlzi-X 1.0 
U rt U $A0. 1K> 'J >K— *-HJ«7A O.l^xBSEK^^ 
0. 0 5 5X> tUt**->*i* 0.0 1%> 0. 2 

%^^WL//r^itfe (pH6. 0)1 0 LizmWL, V \ -7 r - * *s * 
ffl^Tift!2L/^ «#3ff4 0 0r pa ©2y*T2 8t. 8 0^B3« 

K^T. S*#27 0g OS*) 2mMODTT?:tt\ 0.1 
M hU * - *fi&l£»& (pH8. 5)8 0 OnlCSSUs Dyno-llilll- «k 0 
B*#£flmL-^o 5£#te£9. 5 0 OrpmT'2 0#P«g3>O#«tL<x 

y^l : BK£#Ii 

T) fciffl*.* (4"C. 1 2.0 0 0rpn) It^^^^^?-^ 

*-r «y7*lT'?# t>n*:Cti8*. 2mMODTTmt4 5 0mM h 
•J (pH8. 5) (KIT, aiiffiAiBSt-) K»»U W 

*©BR5 4 0«*#t:«iittA^^iJDL^o |slffl»«ttJr7^>'U h 3'<- 
yu (butyl-TOYO PEARL) «W2 0 0b1*Udx.T. /<»fjjli:io 
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2 5%Bf£££t;g»&AT'W{tU/i:7i^.;Uh3/N*-;U (phenyl- 
TOYOPEARL) *7 3 A|z«SR| Ufc*gteH5»*MSlK 

2 5-0X8tS©DI«l49ET*dlLfco EUR Lfc*Sttli£titt3c 

4 n^? h75 7 * - 5 AS) 

»tt 4 0~0KR3c©fi»43ET»£ft/=o 

"frC DEAE- h3/<-;U (DE AE-TOYOPEARL) 
?D7h/77^-^fc (*»*A-C3p»^b) o ZfcfrlhtfKF AOD 

*»C-b7r^ »J;U- 3 OOtlJ: 5 y^ata**5Ctt -» (0.1M N 
a CI. 2mM DTT*^tf 0. 1M h »J X-lgBff£«tt (pH8. 5) "C 

S3iiffJ4 i) ^AJB£*©F AODCDS/it 

^•>'J->A-t>y^;^S-34 13 (FIRM BP-5475) ( Penicill 
iub janthinellum S-3413) ^FZL 0 . 5 %> 2010 - X 1.0%. 'J 

A 0.0 5^ «{t*^^7A 0.0 1%, -r-^hjc^x 0.2%^^ 
WLfci&itfe (pH6.0)10Li:gIU y + -7r-^>^-i&ffl^T 
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®*(*4 1 0 g (Sm«) 0. lmM©DTT^tt\ 0. 1MU > 
&t) 'J C^aiift (pH 7. 5)8 0 OnlKSSiBU Dyno-MillKck *3 
^*5S^U7^o m&m*9. 5 0 OrpmT'2 0 #raaS'D#*f U ft 

T) £J0;U «#U 1 2. 0 0 Orpm-ei 0 LA:, fcfcti'fc 
±»<;:7 5KlSttlCtt*J:9lca3c*to*. «#U 12. OOOrpnT' 1 0# 
fa^ltL/fc, i£f8£0. lmMODTT^ti 5 OmM V >&t> 
'J*A««tt (pH7. 5)(J£TK «SiftA<i:B&-f) {li§«L^o »«=>ti 
fc»*»«*««ttAfc2JL-fc«tfrl,fco #«03£iftli2lH!?To*:„ 3 
W» A T'¥3Ht U?t D EAE-t7 7 t;^7A (4. 

2x26 cm) llT^-fLfc, TSttB&ttMffflW: £ *ft»B#Ktt 
*!>£>*i*:cdt% c*i£mJ6. 0-5 5KiMo©a3e#fflK4»Lrt:o ^2 
5^fiafQB53c«-#C«««AT^»<bL^7 x-^--tr7 r D--X6F F 
(Low Substitute) (HR10/10) tdR3tLrt e [=1^»«J-T 

3fe»Lfc8U 5-096ISf0©H«4gET*ltSL/fc o SttUtf* 

ffiSSttgK i#*ttfc»#i§?££0. lnM DTT*£frO. 2 M U 
>K^U^A«jfitt (pH7. 5) i:t?Ml/:^-^ , -f7^^2 0 

o p g?7-5 A*-«t »j$ B A'iti§*m^ 7o~io 0^-7 h©**s!6**£ 

*Hte0jT'Ji33j£0iJ 1 T»fc*'* L/-5HS*© FAOD^ffl^Z-.o 
0. 1%©-7;U? h ->;U#D 'J ^M^BMY • NBT«tSS*S^ 
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c ©»tt*«B7kT««-r iCtlU^ 0-7 5 0/* inol/ 1 ©ieffl 
T^t-rs-a©K«*^L/= 0 FAODSMli, £T® J: 3 irgSSi! 

45n.M 4-7'5;7>ftU 50 ^i 
6 0mM 7x;-;^ft 50tfl 
6 0i-7 h/ml /^/u^-^. >;$ r_^^^ 50/zl 

0.1M h n-ttftHfift (pH 8. 0) 5 0 0 //1 

7.6a- 7 h/„i FAODjgfJ 30/zl 

0.05% M7>>(i>K2^o-rT--tr) jgft 100^1 
StS7hT'^*^ 1 4 0 0 //liLfc o 

7. 6^--^ h/DiFAOD^ii. simmi-c'&tz^u? • 7^;7 

□ (IFONO. 6356) ( Gibberella fujikuroi ) ^jfeg)FAQD»7 R^l 
H/»l«-tt*«fc9. 0.1M h Ux-ifigEJ&ffifc (pH8.0)ft 

a*, isisnis o 5niD©5S7fes (a»fk7K*©*j=«rt;)- , mmt 
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C n b <^T &LT O&tt £rr -> fz a 

12.5mg/ml 7o-r 7-Hr XIV (•> *'vfct) 

3 7°CT3 O^BM h U *<DgU #J9 0"CT' 

2 ) Sttffi^ 
F A 0 DRJ&fcliJSTF©.*: ? K LTISS!! Lfc„ 

45»M 4-7-;7>ffiJ>M 30^1 
6 0oM N-i^-VU-N- (2- t Ko + ->- 
3 -7^*yp £;l>) -m- h-'UW i> 30wl 
6 0^-7 h/ml «<^**S/^— b'Tgffi 3 0 ^ 1 

0.1M h 'J X-igKliajfc (pH8. 0) 3 0 0ju1 

10.3^-7 h/nil FAODjgfc 20/il 

10.3^-7 FAOD*g?£<2. SIslW 2 T?i "7 -tf- U • 

**->3.;f*;Ui»S- 1 F 4 (FERM BP-5010) ( Fusarium oxysporum S- 
1F4) &*©FAOD£l 0.3i-7 h /ulizti S «fc 9 . 0. lMh'J 
X (pH8.0) T*f?LT»JJ!Ufto 

F AODRIC** 3 0°CT2^ra>f h _bfg©«-*&3 

7§&£1 0 0 HUM*-* 3 0#8fc©5 5 5nolC*»ft5©3feK^SiJS L^e 



-36- 



WO 97/13872 



PCT/JP96/02964 



gaggy *<kt Mantras >«fi©sijs 

ftfcl^TUU SU6«2'4:lRl«O»ff*»0iSLfco FAODigfclis SSiSfl) 
1 T'f§fc b -5 • (IFO No. 6356) ( Gibberella fujikuroi ) 

£3fc©FAOD£6. h/m]i:^5i9 0. lMh'J^-fiS 

ttftffi (pH8. 0) T««lTlB8!l/fco 

gjlgu mkt biin^T/w^i >«g©&]5£ 

*H«fe^!T'(iS!I^J3T'^^7-9-U^^JSS*©FAOD^5 0 

14. SHit^)3-C-S^7lJ-'; * A • t+->^t:/^ :• f. sp. • U — (IFO NO. 
5880) ( Fusarium oxysporum f. sp. lini) fi*©FAOD?:6. 0^.— -» 
h/m 1 i:tt* <fc? 0. 1M h 'JX-iiB?Sai^ (PH8. 0)T'*MRL 

IMt**«^»* : *«) 4©M^*^4EI{:^^e HI4. mil7 I 
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Dm&lt. - fl/O^GPl (FEB1I BP-5684) ( Aspergil 

lus terreus GPDS*© F A 0 D £ 6 . 0^-7 h/mllCttSi r> KO. 1 
Mh'JX-^iSlift (pH8. 0) X'^bxmULtZo 

0. h U ^ A*»*»3nll=> «*kt H«7^i > 

tt) 15 0*8. t HH»T^5-y(^^tt)15 0«t**tl**i»»^ 

*0«4k*l^ 2 4. 6K~6 1. lKT***- 

I2.5»g/ml ^dt-T— IfXIV (i/^Tl±) 

(i> KIT'dtT- bf) 60/^1 
C©fcft£3 7TT'3 0#RSH>*^-^ #J9CTC-C5 

2) SttiftJS 

45n>M 4-7;y7>ff>J« 3 0 // 1 

60*M N-xf^-N- (2-tKa* t >- 
3-^t.7Dk» 3 0// 1 
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6 0 y h/ml s<Jl>**-sfr~ fe'jgft 3 0 1 

0.1M h (pH8. 0) 3 0 0^1 

6JL^.yh/ B i FAODjgffi 5 0^1 

6^-7 h/nl FAODfcfcli, SSit^J 3 T'Wtz V 1* • 
^tfyUA • f. sp. • »J— (IFO NO. 5880) ( Fusarium oxysporum f. sp. lini) 
4*©FAOD^6a-7 t/nl\zt£Z>Ji 9 „ 0. 1 M h U x-tggMSffi 

(pH8.0) T««?LT«»L*:o 

F A O D KJott^ 3 0 tT' 2 ^ /<- h ±t£<D&&S 
jgfc^- 1 0 Onllmz., 3 0#&©5 0 5nB{l*>#£©3£K£:ifi!IS L7t 0 z 
©^rftTW^tliT^-rs ><D»ft*i:R3feKt<OKIfli*J(S6BIi:*^o 
E14>©«fi<;t5 5 5nn©!ft3feS (jH*ft**©»i::**Jt) x IWliT^ 

SSBSft IZ tb S Z i L X l ^ o 

1 i-S-lfc^Tli. llteflJ6<!:l^£©&f'E£&(?igL/-o -fUiit. FAO 
D&j£te> TX^yU^yl/^ 'Tl/^xGPl (FERM BP-5684) ( Aspergil 
lus terreus GP1)££© F A O D£ 6. 0^-— v h/mli:# £ «k 9 t: 0. 1 
M h U (pH8. 0) -CJMRLTSHMLfco 

ft7jc3S*Ktt& : t©BB«*j(l7BI»3^-ro EHi> TOUT'S >©« 

XISffil8 t hJtoftTVU:/* >©Sft2$©ffil£ 
*H«fe^JT-li. MflJlTfifc^l/^B&fcOF AOD^2 0 lffl 



-39- 



WO 97/13872 



PCT/JP96/02964 



1 X''&tz¥'<L> 1 7 ' 7 i>" ? o >T (IFO No. 6356)( Gibberella fu 
jikuroi)£*©F A0D£6. 6 v h /m 1 IZti * «k 9 0 . 1 M h U 
*-£K8fifc CpH8. 0) Tft«LTH8!l/fco 

*nifcWZlt&i&W2X'®tz7'W f^B^F AOD£2 0//lffl 

lix Sl!iS^J2T*'#fc7-9-'J ^ A • • S - 1 F 4 (FERM BP- 

5010) ( Fusarium oxysporum S-1F4) ftjfeOFAOD^l 0. 3^-9 l> 
/m 1 i:<£5J: 9 0. 1M h 'J x-JgBtf£«« (p H 8. 0) Tfff{lT 

c©^&Tit£n*7;i>7 ~ >©«*fc* (El*©«liii) can 

©«K£aiMfc7K*5S£** <: »BMH«K** C ££*UT^5 0 
Hfllff] 1 0 M^/Dt'>aS©i»IS 

3 0«©f&fflT«#©#S#**t{t'^?'D t*>««*fi9Sat^o 
w ti £ CD j$ ft £ m ^ T a T © tft ft £ fr -> » 

5 0 0 h /ml TW^f^- 
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o. im b (pH8. 0) 



5^1 



2 0 Ml 



^dd^5 07*lflD*.Tat#U 0°CT-3 O^SLfc'Al 200 
OrpnT-1 0 fiHl&'kft&Z'rr ->tz a »£ttrt:±ilHi 2M NaOH*#j5 

2) £tttt£ 
FAODSMli^TO«t?i: LTI9S2!U^o 
3rnM N- C*yUaK4- ^ > *-;U7 S ^ ^) - 

4. 4t"* ^;UT ^ y ) t'7 x — i >j$«E (DA64) 3 0 ^1 

6 0i-yh/"l ^i/**^^— b"*« 3 0^1 

0.1M h (pH8. 0) 3 0 0 ^1 

4a--; h/nl FAODjgK 10^1 

saTkT-^a^ i nit u/co 

XsjOl/A • f. sp. • (IF0 NO. 5880) ( Fusarium oxysporum f. sp. lini ) 
fi*0)FAOD^4a--y h/mlKtt* «fc 9 ^ 0 . 1 M h 'J X-lgBf^Si 
j£ (pH 8 . 0 ) TSftf? LTSSS! 

F AODJ5foft£3 0°CT-25tF b ^ h LfcgU ±EO#»i 

j§«E£8 0 vita*-, 3 0#&©7 2 7 nalZ&V ZW.1tm$:m'£Ltz 0 Z 
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ODjg«li, (FERM BP-5684) (Asperg 

illus terreus GPl)£3fe<D F A O D £ 4 . Oi--y h /nlKtt 5 <£ 0 \Z 0 . 

1Mb v x-&mmm'tiL (phs. o) -c^uxssaiiLfco 

1) t5«4®*&3 

0 — 1 SmgO^'J 3^ot'>3> h a-yUEO^-eti)*! 00// 

: 1/1 0 0)ln>l£&0*> 1 2 0 0 0®*£T'l 0 ^KiS^*! l^o ft 
iS^^^i^yUi-x/US 0 0 AtlXftfrL. ScfflESL^o £t>K8M 
gjfcl 0 0 Ml^riHl^. 2 0^PBl««7K*T'JD»l^^inL. 5 . 2 ^- •> b 
/ml h 'J y >> 3 0 0 /il^ig^. 3 7 0 CT-3^-f >*^~ h 
««7K*-C5 57lWAD»L. Lfc, 

2 ) 

FAODRjettliJclTO«k'"5«:-l/Ta5!tU/:« 

3mM N- - 

(v^^7;;) k*7i-;V7;>M 3 0^1 

6 0ai-y ^>U**->^— 3 Owl 

0.1M h'JX-«K8*« (PH8.0) 3 0 0 ^1 

2 5^--vh/nil FAODjgfc lOtfl 
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2 5 h/ml FAODjS«li> M«4O^ST»fcFA0D* 

2 5a-, h/nUlttSJ:^ 0.1M'J^VOAS»« (pH7. 5) 

- OF A 0D5JC«C±ie°5 : StoSSS* 15 0 /ilfti*.. 3 O^CC-f 

gic£©*i&&(*7 2 7nnO!R5tffi («K*fc3K*©*K:**fc) x «l*l4ll<t^ 
^^Dt'^oiSW. Hi*. Hffc's^n 

1) tafias 

OjilTfcWU 8MI£*. 0.2KEDTA-2*hy*2**.£t?5 7 0 
aMh'J^-^m ( P H8. 8) l«U2->^^hi^^-^4 
■ On 1***0 I*t4ATT2!$Ri)»fiU, *©8U 1M©3-KBJF 
K^-h»;^i»4 0 0 Al^iiDl>x 3 0»Ba#lta. 2- * 
;-ji>4 0 jul*j»lnL/Co Q. 1MMR»T>*-^ aii5*LT3WL^ 
1 Omg/ml TPCK- h U^>>1 0 //1£S£U 3 7"C*C 3B*fiiW > 

2) iSttiWJE 

F A ODR(G«J±J6iTO J: 9 IC LT3353 L/c e 

3mM N— (A^i/^^T;;^^) - 

4 4— t'X (y^ f-Mi ^) lf7 x--;UT i >** 3 0^1 

6 b/ol ^A^* 3 0 *U 
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o.im h u (phs. o) 

2 5 y h FAQDigft. 



3 0 0 ^1 



1 0 ul 



0-1 3. 2ng 



2 h/nl FAODjgftte. SSitfll 4 F A 0 D £ 

2 5^--v h/mlK^SJ:?, 0. lM'J >K*7 V fASSft (pH 7 . 5) 

:©FAOD5M^3 0tT''f >+^-hU 3 0^»O7 2 7nm 

(Rt£K 35 1 3121^-^0 ja*©«£Wili7 2 7no>©&7tK (aSK 

Hflgft] 1 4 's-t^'o b'>A 1 cMOi'J^ 

l) ta*4©*&3i 



0.1M h 'J 7.-ifiig$frii& ( P H 8. 0) 



2 0 //l 
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•J ?DDff8^5 0 i*lflox.T»#U 0°CT-3 Qft%WmLtz'&l 2 0 
0 OrpmT'l O^Pala/C^JSI^fTo^e »b*l/:±«i:2M NaOH^ 

2) SMJS 
F AOD5lCSliEIT©«t ? il LTlS^L/i 0 
3mM N- (*7;u***^> =^;ut $ J tt AO - 
4.4- t'X (i^y ^>»U7 ~ J ) k'7 i-ybT * (DA64) 3 0 ^1 

6 0J--vh/nil ^;U;**->^~fer7g& 30iil 
0.1M h >J X-i£&l£fi7& (pH 8. 0) 3 0 0 //1 

1 2-3---y h/ml FAODjgft 10/^1 

12J--7 h/ml F AODjg&l^ &!i£0tj 4 T^/z^ •> 'J^A-t 
> >^;UA S - 3 4 1 3 (FEBM BP-5475) ( Penicillium janthinelluin S 
-3413) i*©FAOD^ 1 2^-7 VnH:^5i?> 0. lMy>»* 
WJ+mnam (pH7.5) T'ttVi LTm$lLtz 0 

FAODSIES^3 0°CT'2^P B V h LrrgU _tf£cD§j!Q3 

£&£8 0 ^lflnx.. 3 0#&©7 2 7nnnzfct7-5>©7te (iSKft^K^S 
K#JtO ^-ffliJSL^o *^^Di6±^^-^D t*>fi£4 1 5 nmKfctfS 
K^tST'S^U £^**'n t*>* (4 1 5nmO?S3tS) KttiT */<U 
>®«4t« (7 2 7 nmCDIRTlcS) OftJ^^^tfc L/r 6 C©:£i£T<§£*x 
S£^*2*a h'>II*Tr*'<'J >©g-ft*©I>]£ («tt) is ^Dk' 

>Aid toym^mi 4miz7F-t 0 mt^m t* >a i c 
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^*?a t'>A0U33l (>?'v*±) £S5@7kT'2. 3Mi:ttii?i:« 

#®U ^/Dt'>Al cMi^t^^a f>A0ii#£#I5U f»S! L 
*: 0 Wimfi£it&&£-fZ^ t\Z±*l^ ^^ot^Al c!0%~5 2. 

1) StttOftS 

SKSft 2 5 0 mb 

5 0 0i-7 h/ol 7 i y ^^-■fe'jgffc 5 Ml 

1.0M HJ (pH8. 0) 15 Ml 

:tib^U =£@7KT'£*£2 0 OwltLf:, 1 0% h 

V ? onPK 3 S:2 0 0 m1Jo;IT«#U 0 °CT' 2 0 &ffl»S Ufcfc* 1 
20 0 OrpoT'l 0#fM4>£*t£?7ofc 0 & >otitz±.i%lZ 5 M NaOH 
£•#14 0 MlflOX.*t£iSi£<wL*:o 

2) SteS'JJE 

f AODSic«[{iJsiTo«t-5i: uraaiLfc. 

3mM N — (^;^+->/f^7; y/J^t:-^) - 

4. (-/>f^7; 7) f7x^;l/7: >7§« 100//1 

o.im h u *-&mmmm (phs. o) iooo^i 

16^-7 F/ffll FAOD&& 15 Ml 

glS7k-e^*^ 2 . 6 ml t Ltz e 

1 6i-^ FAODjg&te, 8!iajW4-C»fcF AOD£ 16^ 

h/illCtf««fc<5, O.IM'J 'J ^ (pH 7. 5) T'tt 
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F A0D5fSfc£3 0°CT-2£f«3-r >*i^- h L*:'tfc> ±I£©&&S 

fctf -50bfcK*iM5ei,fc. CO^^T'^i^nSSS^^^^n b'>A 1 c 
fe<tS!g©Ba&£tfU 50ic^^- o !21i£©»S»6<i7 2 7 nmiifcttSSbtK 

$-0. IM'J >K7? y 7 Agjfj&(pH 7 . 5) 5ml»wl 2^-7 h/nlF A 

ttiftffi 4 > »J £ A • -V > ->*;UA S - 3 4 1 3 &3fc© F A 0 D 

£1 2j-7 h/ol(C/X5J:9x 0. IM'J >SA 'i ( P H7. 
5) T^ftLTSaSHL/Co ^©RiCftlC h •>;!//< 'J >£^flDL. 

3 0°Cx 6 0 OmVS^ff-CO^gStfil^S'JSL/ro :©Mtiibn5 7 

HHft K * -5 c <h L X i ^ o 

USSffj 1 7 FA0D@Srt:B*&££H^7/U7 hWU'J >>>0«IJE 

1 0. 3a--y h/alF AOD&ftl 0 mlH 3 %TvU^>ffif^ h 'J 7 A 
7Kfc?£ 2 Oml^flax.^o C©7g£&££fct§§KAn> 3 7ti:*o/:0. 
0 oMmt*» : s<> (pH6~8) £MT-«T-f S<tfc-- 
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1 F4S*©FAOD^l 0.3^-7 h/nlK/i 9 . 0. 1M MJ * 

-tzmmmm. (phs. o> T'*&fRLT5S53L^= 

0.1M h y *-igR«»fc (PH8. 0) 3 00 // 1 

4 5mM 4-7i;7>fh , 'Ji'iS» 3 0 1 
60mM N-ifyb-N- (2-tKD + ->- 

S-^^^yob';!') -B-h;Wx>§a 3 0 1 

6 0^--y h/nl '<;l/sr*->* r — lr/g« 3 0 1 

FAOD@j£<(t:»* 4 0mg 
iSISTHT'^fi^liDld: Lfco 

;:©Kfc«K:7;U? h >/l/U •>' >£&}J0U 3 0ts 3$7&©5 5 5nm 

<t!R^KtOBa^%^l TSUl^-fo H4>0«t4«5 5 5na»OK^cJg (i& 

to . mm*?*? v : s)\y*) is^ommz&'to sui. 

A: 135^ool 4 -T i J7 >f-f'J y/Z Ool 

B : 1 8 0 ^mol N-i=f ;P-N- (2 - t + 
Dt» -m- h>l"f ^>/4 Oml 

C:50i-7h FAOD+180a-.y f ^ ;U tf/ 3 
Onl 0. 1 M b V *-igiUI9j*£ (p H8. 0) 
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D : 7 5mg ^Df7— t'XI V/8b1 

SJSirRIUTIi. t hlfll8tf**45 0// 1 l~2tfLD#5 0/il> ABC© 

A:9x*mol N- ^/UT i J )V) - 4. 4- 

t'x (i>y^vU7iy) t'7i-;l/7;>/7 0ol 
B : 3 0^- -v h FAOD+180i--y h fer/ 3 

oni o. im h 'j x-m&mm& (phs. o> 

C : 2 5 0a--y F 7 5;^W-*/2. 5 ml 0. 1 M h »J X 

(PH8. 0) 
D:5 0 0ng h U ?PnHFK/5nil 
E : 1 Ommo 1 NaOH/5d 

SiJSCfSbTli> t Hfli7ta*4 2 5 n 1 i:^LCi2 5 D • 
5 0/uL ABOil^fclnil^tefflt- £ 0 
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tf/Xli7/i>? hwuN' -Z- 'J s;i/£-**«bT*fW*w «hC«J:oT 
3 s, n a c t i -f s . 6 Ettro^fc. 

1 1. -fk*w. ttiwfci^n* r/waiu jHBSttau *u 
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>f fp o - y&z/EE^} iz i * m^mx-h z m^Ji 9 tetio^r & 0 

12. sS^x4 7I7dt7— t'TJ!ilb/:0^> * <5 l-Mi^S U^** 
7/u* hWUTi ;S^->f- lf*ftfli*-t*-C* 8$®rBS*Xli 

13. 77 K'Jft^*^*/n b'VAlcT'* £1**^1 2IE«0^ffi. 

1 5. 77 KlMt^rt^^vUT^ >T'*<5SS*II1 4ietEO^feo 
16. ta*W-^*'o b*>£^*f-r<Si§£i::<i. 77K'Jft^«*6 0 
0~8 0 0 nmi:fcl^KifeSt:«):oTi^t5:t^ftt5, 
51 — 15 ©^-rti*MClSi£O^?£ 0 

18. UM^}\ N — (^/l/tC+v'^fAT;;^^-^) -4,4-k" 
x (^>^;U7 * h*^i-;i/T ; > (DA64) , 10 - (*;u»K* 
•»f;i/7 S y - 3. 7 - t'^ (>>>f-;UT 7i;f 

7/^ CD A 6 7 ) > 4-7;;7>ff'J> (4 A A) /N-^^yU- 
N - (2-t Ko#->-3-^^7nDI/) -3. 5 - : J * f-J^T — 'J 
y (MA OS) . 4-7:;7>ft'J> (4 A A) /N-xf;l/-N- 
^l/t^Dh>-3 1 5-x>f L ^7- 1 J> (MAPS) *>^nc 
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1 9. ElC8&fe(C« — b'Zitm U £j5fc-f* TVU-rfc K©*£fiiJ 

2 0. 77K>J^MfM^i:itt4:i^aif5, 8|3fcif 

i~i5 «Di >^n*Mrie«©^^ 0 

2 1. h >A>7 i yE**>^-*-©fffflT'?B»?-S, 

*^fiijsi-5wi:^#»i-rsa*ii2 oie«o^o 

2 4. ?fr<? h >frT i J&**is?—&(DrfmiZJ:Q£.&L-rZ* iSBMfc 

5 SHtx «5cmat* * i Mi* ©«»«*«tt«T « c <t *ttftfc if SIS*^ 
2 0l2tSO^^o 

2 5. h>;U7 1 ;i**->^-b'i, t5S*4<£©7^ KlMtG-W© 

7;u? h isjVT i >©S«i;ffit^n*:: m*JI2 5 85 

«(DKIXIi*7 ho 
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